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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 13 and 14 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The specification does not set forth 
performing an error diffusion method and an averaged error minimization method, 
whereby an output signal containing low-frequency noise, such as chain-shaped 
texture, is produced, as recited in the above claims. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Base claim 1 recites "a signal correcting unit for correcting the color signal 
entered into said approximating unit by employing said approximate error held in said 
approximate holding unit." However, according to the specification, it is a subsequent 
color signal that is corrected by the approximate error. After the approximate error Ei is 
written into the line memory (Fig. 1 1 , step S14) and signals D and E are output (step 
S15), the flowchart loops back up to step S1 1 , where a next signal A is input, and a 
correction signal B is calculated at step S12 using approximate error (see specification, 
page 29, lines 12-25; Fig. 11). 

Base claim 10 recites "a step for using a color correction table containing a 
correspondence relationship between a predetermined discrete input color signal and 
an output color signal in a table form so as to acquire a discrete input color signal which 
is approximated to said corrected input color signal." However, according to the 
specification, the discrete input color signal is obtained, not as a result of the use of the 
color correction table, but by using approximating unit 13, which approximates an input 
signal prior to entry of the signal into the color correction table (page 14, line 24 - page 
15, line 12; Fig. 1). 
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Further regarding dependent claims 13 and 14, the phrase "such as" renders the 
claims indefinite because it is unclear whether the limitations following the phrase 
("chain-shaped texture") are part of the claimed invention. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1, 4, 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 4,866,514 (Yeomans) in view of U.S. Patent 5,377,025 (Spaulding et 
al.). 

Regarding claim 1 , Yeomans discloses an image processing apparatus in which 
a color correction table containing a correspondence relationship between an input color 
signal and an output color signal in a table form is utilized in a conversion operation 
between color signals, comprising: a color correction table holding unit for storing 
thereinto a predetermined input color signal and a color correction table which contains 
a correspondence relationship between said predetermined input color signal and an 
output color signal in a table form (LUT 2 (column 3, lines 4-17)); an approximate error 
producing unit for calculating an approximate error based upon the inputted color signal 
(error signals based on input image signal (column 3, lines 21-25) generated by LUTs 6- 
8 (column 3, lines 32-46)); an approximate error holding unit for holding thereinto the 
approximate error calculated by said approximate error producing unit (error values fed 
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to circuits 9-1 1 (column 3, lines 56-61 )); a signal correcting unit for correcting the color 
signal by employing said approximate error held in said approximate holding unit 
(adjacent pixels modified according to error values (column 3, lines 62-68)); and an 
output unit for outputting an output color signal which corresponds to the input color 
signal outputted from said approximating unit with reference to said color correction 
table (output signals from LUT2 control monitor display (column 4, lines 4-5)). 

Yeomans does not disclose an approximating unit for approximating an entered 
input signal to a discrete input color signal of the color correction table to thereby output 
the approximated color signal (Yeomans inputs the input signal to the color correction 
table without first converting the input signal into an approximate (discrete) input signal). 
Spaulding et al., similar to Yeomans, disclose conversion of input color signals to output 
color signals using a look-up table. Spaulding et al. further disclose quantizers for 
approximating the input color signals prior to conversion by the look-up tables (column 
4, lines 44-49). In view of Spaulding et al., one of ordinary skill in the art would have 
recognized that the use of quantizers for approximating the input signals enables the 
use of a look-up table that does not require as much memory as would be required if the 
image signals weren't first quantized, and thus the overall cost of the system can be 
reduced (column 2, line 58 - column 3, line 10). Thus, it would have been obvious for 
one of ordinary skill in the art to modify the teaching of Yeomans by providing a means 
for quantizing the input image data prior to conversion by the look-up table, as disclosed 
in Spaulding et al. 
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Regarding claim 4, Spaulding et al. disclose comparison of an inputted color 
signal with discrete input color signals (quantization values) so as to determine such a 
discrete color signal which is approximated to said inputted color signal (input color 
levels 0 through 3 grouped into first quantized color level, input color levels 4 through 6 
grouped into second quantized color level, etc. (column 5, lines 12-16)). This is 
functionally equivalent to providing a threshold value of 3 between the first and second 
quantized color levels, where the first quantized level is chosen if the input color level is 
less than or equal to the threshold value, and the second quantized level is chosen if 
the input color level is greater than the threshold value. 

Regarding claim 8, Spaulding et al. disclose discrete input color signals 
(quantization values) correspond to minimum gradation, maximum gradation, and 
gradation equal to the respect subdivided points in such a case that a total gradation 
number of an input color signal is equally subdivided by "N" (symbol "n" being 2, or 
more positive integers) (first quantized color level inherently corresponding to minimum 
gradation, last quantized color level inherently corresponding to maximum gradation, 
quantization values equally subdivided (input color levels 0 through 3 grouped into first 
quantized color level, input color levels 4 through 6 grouped into second quantized color 
level, etc. (column 5, lines 12-16)). 

Claims 10 is a method claim corresponding to above-rejected apparatus claim 1. 
The combined teaching of Yeomans and Spaulding et al. performs the method steps, as 
related above. 
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9. Claims 2 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yeomans and Spaulding et al. as applied to claims 1 and 10 above, and further in view 
of U.S. Patent 5,841,951 (Shu et al.). 

Yeomans discloses an output signal outputted from the output unit constituted by 
gradation data which can be represented by a device into which said output color signal 
is entered (output signals control monitor display (column 4, lines 4-5), output values fall 
within gradation range of 0 to 255 (column 4, lines 6-12)). While a dither process 
operation is not explicitly disclosed in either Yeomans or Spaulding et al., the use of a 
dither matrix to convert multi-level image data into binary values to be outputted by a 
binary output device, such as a printer, is well known in the art. Shu et al., similar to 
Yeomans and Spaulding et al., discloses conversion of input color signals to output 
color signals using a look-up table. Shu et al. further provides a dither processing 
operation for converting a corrected image for output by a printer (column 9, lines 65- 
67)). In view of the well-known use of dither processing of image data so that a multi- 
level image may be converted to binary image data for output on binary devices, it 
would have been obvious for one of ordinary skill in the art to modify the combined 
teaching of Yeomans and Spaulding et al., by providing a dither processing unit so that 
the color image data converted by the color conversion process may be binarized for 
output on a printer. 

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yeomans 
in view of Spaulding et al. as applied to claim 1 above, and further in view of U.S. Patent 
5,689,350 (Rolleston). 
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Yeomans in view of Spaulding et al. do not disclose discrete input color signals 
that are stored in the color correction table at non-equal intervals. Rolleston, similar to 
Yeomans and Spaulding et al., discloses conversion of input color signals to output 
color signals using a look-up table. Rolleston further discloses input color signals in a 
color correction table that are not spaced at equal intervals (column 7, lines 12-59; Fig. 
4). By adjusting the intervals to be non-equal, colors that are otherwise difficult to 
reproduce, as well as special colors, may be faithfully obtained from the look-up table 
(column 7, lines 24-33). Thus, it would have been obvious for one of ordinary skill in the 
art to modify the combined teaching of Yeomans and Spaulding et aL, by providing a 
look-up table for storing input color signals at non-equal intervals, such as disclosed in 
Rolleston. 

Allowable Subject Matter 

1 1 . Claims 3, 5, 7, 9 and 12 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

12. The following is a statement of reasons for the indication of allowable, subject 
matter: No prior art has been found to disclose or suggest "a dither processing unit for 
comparing the data used to switch the gradation data with a dither matrix in which 
threshold values are arranged to thereby output a dither result; and an adding unit for 
adding said dither result to said gradation data," as recited in claims 3 and 12, in 
combination with the limitations recited in the corresponding base claims. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas D. Lee whose telephone number is (571 ) 272- 
7436. The examiner can normally be reached on Monday-Friday, 7:30-5:00, alternate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David K. Moore can be reached on (571) 272-7437. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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